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1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claim 7 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

As to claim 7, it is not clear what is meant by ". . . the array of optical switching elements 
directs the optical byte of data from the at least one first set of ports in parallel to the at least one 
second set of ports notwithstanding that the at least some bits of optical data have different 
wavelengths. 55 What does it mean by notwithstanding that the at least some bits of optical data 
have different wavelengths. 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-4, 8, 10, 19, 21, and 25-27 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Akashi et al. (US Patent Application Publication No: 2003/0185493 Al). 

Regarding claims 1,19, and 25, Akashi teaches an optical switch (page 1, paragraph 
0001, page 5, paragraph 0065 and fig. 9), comprising: at least one first set of ports (input port 
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group A, fig. 9) for receiving in parallel an optical byte of data (page 3, paragraph 0033, byte of 
optical data or information can be transmitted through the optical switch array 51); multiple 
second sets of ports (output ports group A and output ports group B, fig. 9), each being capable 
of outputting in parallel the optical byte of data (page 3, paragraph 0033); and an array of optical 
switching elements (51n, 51i 4 , 51 4 i, 5144, fig. 9) disposed between the first set of ports (input 
port group A, fig. 9) and the multiple second sets of ports (output ports group A and B, fig. 9), 
wherein the array of optical switching elements (51u, 51m, 51 4 i, 5144, fig. 9) direct the optical 
byte of data in parallel from the first set of ports to one second set of ports of the multiple second 
set of ports (page 5, paragraph 0065). As to claim 19, Akashi further teaches a substrate (61, fig. 
4 and page 4, paragraph 0050) having a first optical waveguide layer (63, fig. 4), a second optical 
waveguide layer (64, fig. 4) and an optical switching element layer (51, fig. 4). 

Regarding claims 2, 21, and 26, Akashi further teaches the array of optical switching 
elements (51, fig. 9) comprises an array of micro-electro mechanical system (MEMS) devices 
(page 5, paragraph 0065), each MEMS device having a position controllable reflective surface 
(page 5, paragraphs 0065, 0069). 

Regarding claim 3, Akashi further teaches the array of MEMS devices (51, fig. 9) are 
grouped in subsets, each subset of MEMS devices being controllable to facilitate transfer of the 
optical byte of data in parallel from the first set ports to the second set of ports (page 3, 
paragraph 0033 and page 5, paragraph 0065). 

Regarding claims 4 and 27, Akashi further teaches the array of optical switching 
elements direct the optical byte of data from the first set of ports to the second set of ports using 
at least one wavelength of the optical byte of data (page 3, paragraph 0038, page 5, paragraph 
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0065, note that the transmitted and reflected light beams through the switch array 51 each have a 
wavelength). 

Regarding claim 8, Akashi further teaches a control logic for controlling switching of the 
array of optical switching elements to direct the optical byte of data in parallel from the first set 
of ports to the second set of ports (page2, paragraph 0012, note that reflecting light elements of 
the switch array are movable to reflect light from any input port to any output port). 

Regarding claim 10, Akashi further teaches the array of optical switching elements 
directs in parallel the optical byte of data received at the first set of ports to two second sets of 
ports (page 5, paragraphs 0065, 0067). 

5. Claims 1-5, 8, 10, 19, 21-22, and 25-27 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Kapany (US Patent No: 6,356,679 Bl). 

Regarding claims 1, 19, and 25, Kapany teaches an optical switch (100, fig. 7), 
comprising: at least one first set of ports (65al, 65a2, 65a3, 65a8, fig. 7) for receiving in parallel 
(col. 6, lines 27-30) an optical byte of data (col. 1, lines 35-38, byte of optical data or 
information can be transmitted through the optical switch 100); multiple second sets of ports 
(65bl, 65b2, 65b3, 65b8, and 65cl, 65c2, 65c3, 65c8, fig. 7), each being capable of outputting in 
parallel the optical byte of data (col. 6, lines 27-35); and an array of optical switching elements 
(62, fig. 7) disposed between the first set of ports and the multiple second sets of ports (col. 4, 
lines 61-65, col. 5, lines 3-4, col. 6, lines 27-31), wherein the array of optical switching elements 
(62, fig. 7) direct the optical byte of data in parallel from the first set of ports to one second set of 
ports of the multiple second set of ports (col. 6, lines 27-35). As to claim 19, Kapany further 
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teaches a substrate (60, fig. 5) having a first optical waveguide layer (15a and 65a, 70, 75, fig. 5), 
a second optical waveguide layer (15b and 65b, fig. 5) and an optical switching element layer 
(col. 4, lines 48-60 and 60, 62, 63, fig. 5). 

Regarding claims 2, 21, and 26, Kapany further teaches the array of optical switching 
elements (62, fig. 7) comprises an array of micro-electro mechanical system (MEMS) devices 
(col. 1, lines 25-28, col. 10, lines 43-58), each MEMS device having a position controllable 
reflective surface (col. 2, lines 38-64, col. 6, lines 21-27). 

Regarding claim 3, Kapany further teaches the array of MEMS devices (62, fig. 7) are 
grouped in subsets, each subset of MEMS devices being controllable to facilitate transfer of the 
optical byte of data in parallel from the first set ports to the second set of ports (col. 6, lines 6, 
lines 27-35). 

Regarding claim 4, Kapany further teaches the array of optical switching elements (62, 
fig. 7) direct the optical byte of data from the first set of ports to the second set of ports (col. 7, 
lines 16-36) using at least one wavelength (for example, XI in fig. 9) of the optical byte of data. 

Regarding claims 5, 22, and 27, Kapany further teaches optical switching elements of the 
array comprise optical filters (see abstract, col. 2, lines 26-27), each optical filter transferring 
optical data of a selected wavelength (col. 7, lines 16-36). 

Regarding claim 8, Kapany further teaches a control logic for controlling switching of the 
array of optical switching elements to direct the optical byte of data in parallel from the first set 
of ports to the second set of port (col. 6, lines 24-26). 
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Regarding claim 10, Kapany further teaches the array of optical switching elements 
directs in parallel the optical byte of data received (col. 7, lines 16-36) at the first set of ports 
(65a, fig. 9) to two second sets of ports (65cl, 65c2, 65b, fig. 9). 

6. Claims 11-16 are rejected under 35 U.S.C. 102(e) as being anticipated by Ramadas et al. 
(US Patent No: 6,836,353 Bl). 

Regarding claim 11, Ramadas teaches a computing system (300, fig. 3), comprising: at 
least one computing subsystem having at least one processing unit (319, figs. 3, 4) and at least 
one bus adapter (323, figs. 3, 4 and 405, fig. 4) through which the processing unit communicates 
with at least one input/output (I/O) subsystem (Interface, fig. 3); and at least one optical switch 
(302, figs; 3, 4) optically coupled between the bus adapter and the I/O subsystem (col. 1, lines 5- 
13, col. 5, lines 17-48), the optical switch (302, figs. 3, 4) transferring in parallel an optical byte 
of data (col. 2, lines 54-59, col. 5, lines 30-32) received at a first set of ports (313, fig. 3) to at 
least one second set of ports (309, fig. 3), wherein the one second set of ports being selected (col. 
5, lines 25-35) from multiple second sets of ports (309, 311, fig. 3) of the optical switch (302, 
figs. 3,4). 

Regarding claim 12, Ramadas further teaches control logic for controlling selection of at 
least one second set of ports to receive the optical byte of data in parallel from the first set of 
ports (col. 2, lines 49-53, col. 5, lines 33-35, col. 9, lines 58-63). 

Regarding claim 13, Ramadas further teaches the optical switch (300, fig. 3) comprises 
multiple optical switches (302, 304, fig. 3) and the I/O subsystem comprises multiple I/O 
subsystems (the interface 305, interfaces 31 1 A and 31 3 A, fig. 3), wherein the multiple optical 
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switches (302, 304, fig. 3) are optically coupled between the bus adapter (Bus 405, system 
control Bus, fig. 4) and the multiple I/O subsystems (305, 31 1 A, 313A, fig. 3), and the 
computing system further comprises at least one optical link (optical links or optical fibers that 
are connected to switching modules 302, 304, in fig. 3) disposed between the bus adapter and a 
set of ports of each optical switch of the multiple optical switches (col. 5, lines 17-53). 

Regarding claim 14, Ramadas further teaches second sets of ports (the ports of optical 
switches 302 or 304 that are connected to interfaces 313A, 31 1 A, and 305) of at least one optical 
switch are optically linked to different I/O subsystems (col. 5, lines 48-49). 

Regarding claim 15, Ramadas further teaches the switch comprises an array of optical 
switching elements such as MEMS devices (col. 2, lines 27-33), each MEMS device having a 
position controllable reflective surface (it is known that MEMS device having a position 
controllable reflective surface). 

Regarding claim 16, Ramadas further teaches the array of optical switching elements 
directs the optical byte of data from the first set of ports in parallel to the second set of ports 
using at least one wavelength of the optical byte of data (col. 4, lines 59-67, col. 5, lines 1-5). 

7. Claims 1-4, 8-10, 19, 21, and 24-26 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Burroughs (US Patent No: 6,925,218 B2). 

Regarding claim 1, 19, and 25, Burroughs teaches an optical switch (101, fig. 1A), 
comprising: at least one first set of ports (102a, fig. 1 A) for receiving in parallel an optical byte 
of data (col. 3, lines 54-67, col. 4, lines 1-2, 25-43, byte of optical data or information can be 
transmitted through the optical switch 1 10a); multiple second sets of ports (1 12b, 1 12c, fig. 1 A), 
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each being capable of outputting in parallel the optical byte of data (col 4, lines 28-32, 45-49); 
and an array of optical switching elements (1 10a, fig. 1 A) disposed between the first set of ports 
(102a, fig. 1 A) and the multiple second sets of ports (1 12b, 1 12c, fig. 1 A), wherein the array of 
optical switching elements (1 10a, fig. 1 A) direct the optical byte of data in parallel from the first 
set of ports to one second set of ports of the multiple second set of ports (col. 4, lines 45-50). As 
to claim 19, Kapany further teaches a substrate having a first optical waveguide layer, a second 
optical waveguide layer (col. 3, lines 17-18) and an optical switching element layer (col. 4, lines 
32-37, col. 6, lines 55-64 and 600, fig. 6). 

Regarding claims 2, 21, and 26, Burroughs further teaches the array of optical switching 
elements (1 10a, fig. 1 A) comprises an array of micro-electro mechanical system (MEMS) 
devices, each MEMS device having a position controllable reflective surface (col. 4, lines 56-67, 
col. 5, lines 1-7). 

Regarding claim 3, Burroughs further teaches the array of MEMS devices are grouped 
in subsets (col. 4, lines 56-57), each subset of MEMS devices being controllable to facilitate 
transfer of the optical byte of data in parallel from the first set ports to the second set of ports 
(col. 4, lines 45-49). 

Regarding claim 4, Burroughs further teaches the array of optical switching elements 
(1 10a, fig. 1 A) direct the optical byte of data from the first set of ports (102A, fig. 1 A) to the 
second set of ports (1 12C, fig. 1 A) using at least one wavelength of the optical byte of data (col. 
1, lines 30-34, col. 7, lines 30-34). 
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Regarding claim 8, Burroughs further teaches a control logic for controlling switching of 
the array of optical switching elements to direct the optical byte of data in parallel from the first 
set of ports to the second set of port (col. 1, lines 50-53, col. 2, lines 6-21, 55-65). 

Regarding claim 9, Burroughs further teaches the first set of ports, the multiple second set 
of ports, and the array of optical switching elements are bidirectional, allowing optical bytes of 
data to be transferred in parallel from any one of the first set of ports and the multiple second set 
of ports to another of the first set of ports and the multiple second sets of ports (col. 4, lines 44- 
46, col. 6, lines 52-54). 

Regarding claim 10, Burroughs further teaches the array of optical switching elements 
directs in parallel the optical byte of data received at the first set of ports to two second sets of 
ports (col. 4, lines 40-50). 

Regarding claim 24, Burroughs further teaches the first optical layer comprises multiple 
first sets of ports (col 2, lines 6-8, col. 4, lines 15-18), and wherein the first optical waveguide 
layer, the second optical waveguide layer, and the optical switching element layer are each 
bidirectional (col. 4, lines 44-46, col. 6, lines 52-54). 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ramadas et al. 
(US Patent No: 6,836,353 Bl) in view of Kapany (US Patent No: 6,356,679 Bl). 
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Regarding claim 17, Ramadas differs from the claimed invention in that Ramadas does 
not specifically disclose the MEMS devices of the array of MEMS devices comprise optical 
filters, each optical filter transferring optical data of a selected wavelength. However, array of 
MEMS devices with optical filters, wherein each optical filter transfers optical signal of a 
selected wavelength are well known. For example, Kapany discloses MEMS devices with 
optical filters (62, fig. 7 and 60, 155a, 155b, fig. 9), wherein each optical filter transfers optical 
signal of a selected wavelength (col. 2, lines 26-27, col. 7, lines 16-36). Therefore, it would have 
been obvious to a person of ordinary skill in the art at the time of invention to incorporate an 
array of MEMS with optical filters, as it is taught by Kapany, for the optical switching MEMS 
array of Ramadas to selectively switch, reflect, or transmit different optical signals. 

10. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ramadas et al. 
(US Patent No: 6,836,353 Bl) in view of Burroughs (US Patent No: 6,925,218 B2). 

Regarding claim 18, Ramadas differs from the claimed invention in that Ramadas does 
not disclose the first set of ports, the second set of ports, and the array of optical switching 
elements are bidirectional. Burroughs discloses an optical switching system (101, fig. 1 A) 
having input and output receiving modules (1 12a, 1 12b, 1 12c, fig. 1 A) with an optical switching 
array (1 10a, fig. 1 A) that are bidirectional (col. 4, lines 44-46, col. 6, lines 52-54). It would have 
been obvious to a person of ordinary skill in the art at the time of invention to incorporate a 
bidirectional optical switch array such as the one of Burroughs for the optical switch array of 
Ramadas to provide bidirectional transmission and switching between different input ports and 
output ports. 
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1 1 . Claim 20 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Kapany (US 
Patent No: 6,356,679 Bl) in view of Ishii et al. (US Patent No: 6,912,336 B2). 

Regarding claim 20, Kapany differs from the claimed invention in that Kapany does not 
disclose an optical vias disposed within some layers of the multiple layers for facilitating passing 
of the optical byte of data between the first optical waveguide layer, the optical switching layer, 
and the second optical waveguide layer. Ishii discloses a method of manufacturing an optical 
switch device (fig. 2, 3 A), wherein vias are formed in an interlayer of a dielectric layer (col. 8, 
lines 1-8). As it is taught by Ishii, it would have been obvious to a person of ordinary skill in the 
art at the time of invention to provide optical vias in the layers of optical input or output 
waveguides or in the switching layer of Kapany to further facilitate the transmission of light 
signals. 

12. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kapany (US 
Patent No: 6,356,679 Bl) in view of Huang et al. (US Patent No: 6,614,954 B2). 

Regarding claim 23, Kapany differs from the claimed invention in that Kapany does not 
disclose the device is integrated within a multichip module containing at least one processing 
unit. Incorporating optical switching devices within multichip modules with processing units are 
well known. For example, Huang teaches a multichip module (20, fig. 3) with processing units 
(DSPs, fig. 3) and optical switching arrays (18, 26, fig. 3 and col. 9, lines 24-36). As it is taught 
by Huang, it would have been obvious to a person of ordinary skill in the art at the time of 
invention to incorporate the optical switching array of Kapany in a multichip module having a 
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processing unit, to provide control for the switch and to selectively transmit or switch different 
light signals. 

13. Claim 6 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ML R. Sedighian whose telephone number is (571) 272-3034. 
The examiner can normally be reached on 9 to 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571) 272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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